Regulated expression of acyl-CoA thioesterases in the differentiation of cultured rat brown adipocytes.
Acyl-CoA thioesterases (ACOTs) are enzymes that catalyze the hydrolysis of fatty acyl-CoAs to free fatty acids and CoA-SH. In this study, we show that the expression profile of the ACOT isoforms changes remarkably during the differentiation of cultured rat brown adipocytes. Immunocytochemistry suggested that cytosolic ACOT1 was present in the preadipocytes, while mitochondrial ACOT2 was additionally expressed as the cells differentiated, concurrent with the accumulation of lipid droplets in the cytoplasm. Western blotting confirmed that, in contrast to ACOT1, the ACOT2 expression level was very low in the preadipocytes. However, after differentiation, the ACOT1 level fell to one-half of the baseline level and ACOT2 increased 18-fold. ACOT2 expression in the differentiated adipocytes was further enhanced by treatment with lipids or troglitazone. These changes in the ACOT2 expression level correlated well with changes in the expression of carnitine palmitoyltransferase 2, a mitochondrial β-oxidation enzyme. These results indicate that, in differentiating brown adipocytes, cytosolic ACOT1 becomes downregulated as the cellular use of acyl-CoA increases, while mitochondrial ACOT2 is upregulated as the β-oxidation capacity increases. ACOT isoform expression may be regulated during brown adipocyte differentiation to support the fat storage and combustion characteristics of this cell type.